
J E u r o p a i s c h e s   

Patentamt  

European  Patent  Office  ©  Publication  number:  0  0 3 3   2 3 8  
Office  europeen  des  brevets  y \ 2  

©  EUROPEAN  PATENT  APPLICATION 

©  Application  number:  81300317.5  ©Int.  CI.3:  E  02  B  15 /04  

@  Date  of  filing:  23.01.81 

©  Priority.  26.01.80  GB  8002533  ©  Applicant:  Fish,  Hugh  Robert  Asquith 
1  Pennywern  Road 
London  S.W.5IGB) 

©  Date  of  publication  of  application: 
05.08.81  Bulletin  81/31  ©  Inventor:  Ashworth,  Ian  Paul 

15  Beechwood  Court  Park  Road  Chiswick 
©  Designated  Contracting  States:  London  W4(GB) 

BE  DE  FR  GB  IT  NL  SE 
@  Inventor:  Fish,  Hugh  Robert  Asquith 

©Applicant:  Ashworth,  Ian  Paul  1  Pennywern  Road 
15  Beechwood  Court  Park  Road  Chiswick  London  S.W.5IGB) 
London  W4(GB) 

©  Representative:  Warren,  Keith  Stanley  et  al, 
BARON  &  WARREIM  16  Kensington  Square 
London  W8  5HUGB) 

(m)  A  boom  element  for  a  flexible  floating  barrier  usable  in  shallow  or  tidal  waters  and  a  method  of  containing  pollutants  in 
such  waters. 
A  flexible  floating  barrier  or  boom  for  containing  the 

spread  of  oil  and  other  pollutants  floating  in  shallow  tidal 
waters  comprises  a  flexible  buoyancy  tube  (1)  and  two  jux- 
taposed  flexible  ballast  tubes  (2).  The  buoyancy  tube  is  dis- 
posed  above  and  intermediate the  ballast tubes  and  is joined 
in  contiguous  relation  with  the  latter.  The  buoyancy  tube  may 
be  inflated  with  air  or  plastics  foam  material  whilst the  ballast 
tubes  are  filled  with  water  so  that  the  boom  floats  with  the 
buoyancy  tube  projecting  above  the  surface  of  the  water  and 
the  ballast  tubes  below  the  surface.  A  weighted  skirt  (4) 
depends  from  the  buoyancy  tube  between  and  below  the 
ballast  tubes.  In  tidal  waters,  when  the  tide  ebbs,  the  boom 
settles  onto  the  sea  or  river  bed  in  an  erect  position  and  the 
ballast  tubes  seal  against  the  bed  so  that  polluted  water  may 
be  contained  behind  the  boom. 



The  p r e s e n t   i n v e n t i o n   r e l a t e s   to   f l e x i b l e   f l o a t i n g  

b a r r i e r s   or  boom  a s s e m b l i e s   s u c h   as  a r e   u s e d   f o r   c o n -  

t r o l l i n g   and  c o n t a i n i n g   t he   s p r e a d   of  o i l   and  o t h e r  p o l l u -  

t a n t s   f l o a t i n g   on  w a t e r   and  f o r   r e c o v e r i n g   f l o a t i n g   p o l -  

l u t a n t s .   More  p a r t i c u l a r l y ,   t he   i n v e n t i o n   r e l a t e s   to  a  

boom  e l e m e n t   f o r   c o n s t r u c t i n g   a  f l e x i b l e   f l o a t i n g   b a r r i e r  

s u i t a b l e   f o r   c o n t r o l l i n g   and  c o n t a i n i n g   t he   s p r e a d   o f  

p o l l u t a n t s   f l o a t i n g   in   s h a l l o w   t i d a l   w a t e r s   and  t o  

p e r m i t   t he   r e c o v e r y   of  p o l l u t a n t s   f rom  s u c h   w a t e r s .  

Known  f l e x i b l e   f l o a t i n g   b a r r i e r s   f o r   the   c o n t a i n m e n t  

of  o i l   p o l l u t i o n   and  f o r   a s s i s t i n g   in   t h e   r e m o v a l   of  s u c h  

p o l l u t i o n   may  c o m p r i s e   one  or  more  t u b u l a r   b u o y a n c y   c h a m -  

b e r s   or  b u o y a n c y   t u b e s   i n f l a t e d   w i t h   a i r   or  f i l l e d   w i t h  

foam  and  one  or  more  t u b u l a r   b a l l a s t   c h a m b e r s   or  b a l l a s t  

t u b e s   d i s p o s e d   b e l o w   t he   b u o y a n c y   t u b e s ,   in   g e n e r a l l y  

p a r a l l e l   r e l a t i o n s h i p   w i t h   the   l a t t e r ,   and  i n f l a t e d   o r  

f i l l e d   w i t h   w a t e r .   The  t u b e s   a re   made  f rom  f l e x i b l e  

m a t e r i a l ,   such   as  n e o p r e n e   or  PVC  c o a t e d   s y n t h e t i c  f i b r e  

f a b r i c   or  o t h e r   r u b b e r i z e d   f a b r i c .   The  f l o a t i n g   b a r r i e r  

may  be  c o n s t r u c t e d   in   a  s i n g l e   l e n g t h   or  may  be  a s s e m b l e d  

f rom  s e p a r a t e   boom  e l e m e n t s ,   e ach   of  w h i c h   c o m p r i s e s  

b u o y a n c y   and  b a l l a s t   t u b e s ,   j o i n e d   t o g e t h e r   in   a  l i n e   t o  

fo rm  a  b a r r i e r   of  d e s i r e d   l e n g t h .   When  t h e   b u o y a n c y   t u b e s  

a r e   i n f l a t e d   w i t h   a i r   o r  f o a m   and  the   b a l l a s t   t u b e s   a r e  

i n f l a t e d   w i t h   w a t e r ,   t he   b a r r i e r   f l o a t s   on  w a t e r ,   p a r t l y  

a b o v e   and  p a r t l y   b e l o w   the   w a t e r   s u r f a c e ,   so  as  to  i m p e d e  

the   s p r e a d   of  p o l l u t i o n .   D u r i n g   u s e ,   i t   may  be  n e c e s s a r y  

to  pump  a i r   and  w a t e r   c o n t i n u a l l y   to  t he   r e s p e c t i v e   t u b e s  

of  t h e  b a r r i e r .   T y p i c a l   e x a m p l e s   of  s u c h   b a r r i e r s   a r e  

d e s c r i b e d   in  UK  P a t e n t   S p e c i f i c a t i o n s   Nos.   1188156  a n d  

1 5 5 2 6 4 2 .  

. F l e x i b l e   f l o a t i n g   b a r r i e r s   a r e   a l s o   known  w h i c h  

c o m p r i s e   a  b u o y a n c y   t u b e   s u p p o r t i n g   a  d e p e n d i n g ,   w e i g h t e d  



s k i r t   f o r   i m p e d i n g   t h e   e s c a p e   of   p o l l u t a n t s   b e n e a t h   t h e  

f l o a t i n g   p a r t   of   t h e   b a r r i e r   and  an  e x a m p l e   of  t h i s   t y p e  

of  b a r r i e r   i s   d e s c r i b e d   in   UK  P a t e n t   S p e c i f i c a t i o n   1 3 7 9 1 5 6 .  

H i t h e r t o ,   f l o a t i n g   a n t i - p o l l u t i o n   b a r r i e r s   have   b e e n  

d e s i g n e d   to   p r e v e n t   t he   s p r e a d   of  p o l l u t a n t s   in   deep   w a t e r  

w h e r e   t h e   b a r r i e r   r e m a i n s   f l o a t i n g .   H o w e v e r ,   s p i l l a g e  

or  a c c i d e n t a l   d i s c h a r g e   of   p o l l u t a n t s   o f t e n   o c c u r s   f r o m   o r  

n e a r   t h e   s h o r e   in   s h a l l o w   or   t i d a l   w a t e r s   whe re   t h e   s ea   o r  

r i v e r   bed   or   b o t t o m   may  be  e x p o s e d   when  t h e   t i d e   e b b s .   I n  

s u c h   w a t e r s ,   a  b a r r i e r   may  s e t t l e   o n t o   t h e   b o t t o m   and  i t  

has   b e e n   f o u n d   t h a t   h i t h e r t o   known  b a r r i e r s   f a i l   to   c o n t a i n  

f l o a t i n g   p o l l u t a n t s  u n d e r   t h e s e   c o n d i t i o n s   owing   to  t h e i r  

i n a b i l i t y   to  r e m a i n   e r e c t   and  to   s e a l   to  t he   s ea   or  r i v e r  

b o t t o m ,   mud  f l a t s   and  u n d u l a t i n g   s u r f a c e s   e x p o s e d   a t   l o w  

t i d e   or   in   d e p t h s   of  w a t e r   w h i c h   a r e   l e s s   t h a n   t he   d r a f t  

of  t h e   b a r r i e r .  

I t   i s   a n  o b j e c t   of  t h e   p r e s e n t   i n v e n t i o n   to   p r o v i d e  

a  boom  e l e m e n t   f o r   a  f l e x i b l e   f l o a t i n g   b a r r i e r   w h i c h  

a l l e v i a t e s   t he   p r o b l e m s   e x p e r i e n c e d   w i t h   known  boom  o r  

b a r r i e r   c o n s t r u c t i o n s   when  u s e d   in   s h a l l o w   w a t e r s   a n d  

w h i c h   i s   p a r t i c u l a r l y   d e s i g n e d   f o r   use   in   s h a l l o w   a n d / o r  

t i d a l   w a t e r s   bu t   w h i c h   f u n c t i o n s   as  a  n o r m a l   f l o a t i n g  

b a r r i e r   in   d e e p e r   w a t e r .  

The  i n v e n t i o n   c o n s i s t s   in   a  boom  e l e m e n t   f o r   a  

f l e x i b l e   f l o a t i n g   b a r r i e r ,   c o m p r i s i n g   o n e  o r   more  f l e x i b l e  

b u o y a n c y   t u b e s   and  o n e  o r   m o r e . f l e x i b l e   b a l l a s t   t u b e s  

d i s p o s e d   b e l o w   t he   b u o y a n c y   t u b e ( s )   in   g e n e r a l l y   m u t u a l l y  

p a r a l l e l   r e l a t i o n s h i p   w i t h   t he   l a t t e r ,   c h a r a c t e r i z e d   by  a  

p l u r a l i t y   of  j u x t a p o s e d   b a l l a s t   t u b e s   f o r   c o n t a i n i n g   b a l l a s t  

l i q u i d   and  c l o s a b l e   to  r e t a i n   the   b a l l a s t   l i q u i d   t h e r e i n ,  

t he   or   e a c h   b u o y a n c y   t u b e   b e i n g   d i s p o s e d   i n  a   p o s i t i o n  

a b o v e   and  i n t e r m e d i a t e   two  a d j a c e n t   b a l l a s t   t u b e s   and  i n  

c o n t i g u o u s   r e l a t i o n   t h e r e w i t h .  

P r e f e r a b l y ,   t h e  b o o m   e l e m e n t   c o m p r i s e s   a  s i n g l e  
b u o y a n c y  t u b e   and  two  b a l l a s t   t u b e s .   M o r e o v e r ,   i t   m a y  



i n c l u d e   a t   l e a s t   one  d e p e n d i n g ,   w e i g h t e d   s k i r t   e x t e n d i n g  

b e l o w   the   b a l l a s t   t u b e s .   In  the   p r e f e r r e d   e m b o d i m e n t ,  

t h i s   w e i g h t e d   s k i r t   d e p e n d s   f rom  t he   b u o y a n c y   t u b e   a n d  

e x t e n d s   b e t w e e n   t he   two  b a l l a s t   t u b e s .  

To  p r e v e n t   t he   b a l l a s t   t u b e s   f rom  b e c o m i n g   o v e r -  

p r e s s u r i z e d   and  c o n s e q u e n t l y   damaged   when  the   boom  s e t t l e s  

o n t o   an  u n d u l a t i n g   s ea   or  r i v e r   bed  or  e x t e n d s   o n t o   a  

s l o p i n g   r i v e r   b a n k ,   v e n t   means  may  be  p r o v i d e d   f o r   v e n t -  

i ng   a i r   and  l i q u i d   f rom  t h e   b a l l a s t   t u b e s   in   r e s p o n s e   to  t h e  

o c c u r r e n c e   of  p r e d e t e r m i n e d   e x c e s s   p r e s s u r e   w i t h i n   t h e  

t u b e s .   Such  v e n t   means   may  c o m p r i s e  v e n t   p i p e s ,   v i a  

w h i c h   the   b a l l a s t   t u b e s   may  a l s o   be  f i l l e d   w i t h   b a l l a s t  

l i q u i d ,   e a c h   v e n t   p i p e   c o m m u n i c a t i n g   w i t h   a  b a l l a s t   t u b e  

and  p r o j e c t i n g   a b o u t   an  a s s o c i a t e d   b u o y a n c y   t u b e   and  h a v i n g  

an  i n l e t   end  a d j a c e n t   t he   u p p e r   s i d e   of  t he   b u o y a n c y   t u b e ,  

w h e r e b y   the   i n f l a t e d   b u o y a n c y   t u b e   may  c o n s t r i c t   and  a t  

l e a s t   p a r t i a l l y   c l o s e   t he   v e n t   p i p e .  

The  b a l l a s t   t u b e s   c o n t r i b u t e   to  t he   b a l l a s t i n g   o f  

t he   boom  e l e m e n t   in   deep   w a t e r   and ,   in   s h a l l o w   w a t e r   o f  

i n s u f f i c i e n t   d e p t h   to  f l o a t   the   boom,  t h e y   s e t t l e   on to   t h e  

b o t t o m   in  s u b s t a n t i a l l y   s e a l i n g   r e l a t i o n s h i p   t h e r e w i t h .  

The  b a l l a s t   t u b e s   c h a n g e   in   s h a p e   as  t h e y   s e t t l e   on to   t h e  

b o t t o m   and ,   p a r t i c u l a r l y   on  mud  or  s i l t y   b o t t o m s   p r o v i d e  

a  l a r g e   s u r f a c e   a r e a   of  c o n t a c t   w i t h   t he   b o t t o m .   T h e  

c o n f i g u r a t i o n   of  t h e   boom  e l e m e n t   p r e s e n t s   an  e f f i c i e n t  

b a r r i e r   r e s i s t i n g   t he   p r e s s u r e   of  p o l l u t e d   w a t e r   t r a p p e d  

w i t h i n   t he   c o n f i n e s   of  t he   b a r r i e r ,   as  w a t e r   on  t h e  o u t -  

s i d e   of  t he   b a r r i e r   r e c e d e s ,   and  e f f e c t i v e l y  c o n t a i n s   t h e  

p o l l u t e d   w a t e r .   M o r e o v e r ,   the   c o n f i g u r a t i o n   of  the   boom 

p r o v i d e s   a  s t a b i l i z i n g   e f f e c t   w h i c h   s u p p o r t s   the   boom  i n  

a n   e r e c t   or  u p r i g h t   p o s i t i o n   and  p r e v e n t s   i t   f rom  r o l l i n g  

o v e r .   T e s t s   in  l o c a t i o n s   where   s p a r   g r a s s ,   r e e d s   and  o t h e r  

w a t e r - r e e d ,  g r o w   show  t h a t   the   i n v e n t i o n   a l s o   p r o d u c e s   a  

s a t i s f a c t o r y   b a r r i e r   p r e v e n t i n g   the   e s c a p e   of  p o l l u t e d  

w a t e r   in   s u c h   l o c a t i o n s .  



When  t h e   i n v e n t i o n   i s   to   be  u s e d   f o r   c o n t a i n i n g   a n d  

r e c o v e r i n g   o i l   or  o t h e r   p o l l u t a n t s   f l o a t i n g   in   s h a l l o w   t i d a l  

w a t e r s ,   t h e   f l e x i b l e   boom  e l e m e n t ,   or  t h e   b a r r i e r  a s s e m b l e d  

f r o m   a  s e r i e s   of  s u c h   boom  e l e m e n t s ,   i s   f l o a t e d   o n t o   t h e  

w a t e r ,   when  t h e r e   i s   s u f f i c i e n t   d e p t h   f o r   t h i s   p u r p o s e .   As  

t h e   b a r r i e r   i s   d e p l o y e d ,   b a l l a s t   l i q u i d   i s   pumped  i n t o   t h e  

b a l l a s t   t u b e s   and  t h e   or   e a c h   b u o y a n c y   t u b e   i s  i n f l a t e d ,  

f o r   e x a m p l e ,   w i t h   a i r .   The  r e s u l t i n g   b a r r i e r   i s   t h e n  

f l o a t e d   i n t o   p o s i t i o n   a b o u t   t h e   p o l l u t i o n   and   may  b e  

a r r a n g e d ,   f o r   e x a m p l e ,   to   t r a p   the   p o l l u t i o n   a g a i n s t   t h e  

s h o r e   by  h a v i n g   i t s   o p p o s i t e   ends   a n c h o r e d  o n   the   s h o r e .  

I t   may  a l s o   be  a n c h o r e d   a t   o t h e r   l o c a t i o n s   a l o n g   i t s   l e n g t h  

to  m a i n t a i n   i t   in  p o s i t i o n   as  the   t i d e   e b b s .   As  the   t i d e  

e b b s ,   t h e   b a l l a s t   t u b e s   s e t t l e   on to   t he   s e a   or  r i v e r   b o t -  

tom  and  t h e   w a t e r   b a l l a s t   c a u s e s   t h e s e   t u b e s   to   f o l l o w  

c o n t o u r   c h a n g e s   in   t h e   bed  and  s e a l i n g l y   e n g a g e   t he   b a r r i e r  

w i t h   t h e   l a t t e r .   H e n c e ,   the   p o l l u t e d   w a t e r   i s   t r a p p e d   o r  

dammed  w i t h i n   the   c o n f i n e s   of   t h e   b a r r i e r ,   s o  t h a t   i t   c a n  

be  r e m o v e d ,   and  c a n n o t   e s c a p e   w i t h   t he   e b b i n g   t i d e .  

The  i n v e n t i o n   a l s o   c o n s i s t s   i n   a  n o v e l   m e t h o d   o f  

c o n t a i n i n g   o i l   or  o t h e r   p o l l u t i o n   f l o a t i n g   in   t i d a l   w a t e r  

or  o t h e r   w a t e r   of  v a r y i n g   d e p t h ,   w h i c h   c o m p r i s e s   t he   s t e p s  

of  f l o a t i n g   a  f l e x i b l e   b a r r i e r   on  the   w a t e r   when  t h e r e   i s  

s u f f i c i e n t   d e p t h   of  w a t e r   a v a i l a b l e   f o r   t h i s   p u r p o s e ,   s a i d  

b a r r i e r   h a v i n g   one  or   more  c h a m b e r s   f o r m i n g   and  e x t e n d i n g  

a l o n g   a t   l e a s t   a  b o t t o m  p a r t   of  t he   b a r r i e r ,   i n t r o d u c i n g  

b a l l a s t   l i q u i d   i n t o   t h e   or   e a c h   c h a m b e r   to   b a l l a s t   t h e  

b a r r i e r ,   c l o s i n g   the   or   e a c h   c h a m b e r ,   d i s p o s i n g   the   b a r r i e r  

i n   a  p o s i t i o n   a b o u t   a  p o l l u t e d   a r e a   of  w a t e r ,   m a i n t a i n i n g  

t h e   b a r r i e r   in   s a i d   p o s i t i o n   as  the   w a t e r   r e c e d e s ,   p e r m i t t - ,  

i n g   t h e   b a r r i e r   to  s e t t l e   o n t o   t he   b o t t o m   as  t he   w a t e r  

r e c e d e s ,   s a i d   b a r r i e r   r e m a i n i n g   e r e c t   and  s a i d   b a l l a s t  

l i q u i d   c a u s i n g   the   b a r r i e r   to  f o l l o w   c o n t o u r   c h a n g e s   o f  

t h e   b o t t o m   and  e n g a g e   t h e   b a r r i e r   in   s u b s t a n t i a l l y   s e a l i n g  

r e l a t i o n s h i p   t h e r e w i t h ,   and  t h e r e b y   r e t a i n i n g   t he   p o l l u t i o n  



w i t h i n   t he   c o n f i n e s   of  t he   b a r r i e r .  

The  m e t h o d   of  t h i s   i n v e n t i o n   may  be  p r a c t i s e d   w i t h  

a  boom  e l e m e n t   or  b a r r i e r   c o m p r i s i n g   a  s i n g l e   t u b u l a r  

c h a m b e r   i n t o   w h i c h   gas   or  a i r   i s   a d m i t t e d   f o r   b u o y a n c y  

p u r p o s e s   and  l i q u i d   f o r   b a l l a s t i n g   p u r p o s e s .   The  l i q u i d  

o c c u p i e s   t h e   b o t t o m   p o r t i o n   of  the   t u b u l a r   c h a m b e r   a n d ,  

in   a d d i t i o n   to  b a l l a s t i n g   t h e  t u b e ,   c a u s e s   t he   t u b e   t o  

f u n c t i o n  i n   a c c o r d a n c e   w i t h   t he   p r i n c i p l e s   of  t h i s   i n v e n -  

t i o n .  

In  o r d e r   t h a t   t he   i n v e n t i o n   may  be  more  r e a d i l y  

u n d e r s t o o d ,   r e f e r e n c e   w i l l   now  be  made  to  the   a c c o m p a n y i n g  

d r a w i n g s ,   in   w h i c h : -  

F i g .   1  i s   a  p e r s p e c t i v e   v i ew   of  a  f l e x i b l e   b o o m  

e l e m e n t   c o n s t r u c t e d   in   a c c o r d a n c e   w i t h   t he   i n v e n t i o n ,  

F i g .   2  i s   a  c r o s s - s e c t i o n ,   t a k e n   a l o n g   t he   l i n e  

I I - I I   of  F i g .   1,  t h r o u g h   a  f l e x i b l e   f l o a t i n g   b a r r i e r   a s s e m -  

b l e d   f rom  boom  e l e m e n t s   c o n s t r u c t e d   as  shown  in  F i g .   1  a n d  

i l l u s t r a t i n g   t he   b a r r i e r   f l o a t i n g   in   deep   w a t e r ,   a n d  

F i g .   3  i s   a  c r o s s - s e c t i o n a l   v i e w   s i m i l a r   to  F i g .   2 

i l l u s t r a t i n g   t h e   b a r r i e r   s e t t l e d   on  a  sea   or  r i v e r   bed  o r  

b o t t o m   when  the   t i d e   has  e b b e d .  

R e f e r r i n g   to  F i g .   1  of  the   d r a w i n g s ,   the   boom  e l e m e n t  

c o m p r i s e s   a  f l e x i b l e ,   c l o s e d   b u o y a n c y   t u b e   1  and  two  f l e x i -  

. b l e ,   c l o s e d   b a l l a s t   t u b e s   2  j u x t a p o s e d   b e l o w   t he   b u o y a n c y  

t u b e   and  d i s p o s e d   in   g e n e r a l l y   p a r a l l e l   r e l a t i o n s h i p   t h e r e -  

w i t h .   The  b u o y a n c y   t u b e   1  i s   p o s i t i o n e d   i n t e r m e d i a t e   t h e  

two  b a l l a s t   t u b e s   so  t h a t   the   l a t t e r   a r e   s p a c e d   a p a r t   a n d  

s y m m e t r i c a l l y   d i s p o s e d   t o w a r d s   o p p o s i t e   s i d e s   of  t h e  

b u o y a n c y   t u b e .   The  b a l l a s t   t u b e s   a r e   s u b s t a n t i a l l y   the   s a m e  

l e n g t h   as  t he   b u o y a n c y   tube   and  a r e   c o n t i g u o u s   w i t h   t h e  

b u o y a n c y   t u b e ,   v i a   webs  3,  s u b s t a n t i a l l y   t h r o u g h o u t   t h e i r  

f u l l   l e n g t h s .   The  b u o y a n c y   and  b a l l a s t   t u b e s   may  be  m a d e  

f rom  a  p l a s t i c s   c o a t e d   woven  f a b r i c ,   f o r   e x a m p l e ,   a  PVC 

c o a t e d   n y l o n   f a b r i c ,   a l t h o u g h   a  wide  r a n g e   of  o t h e r   n a t u r a l  

or  s y n t h e t i c   c o a t i n g s   and  f a b r i c s   can  be  u t i l i z e d .   T h e y  



may  be  f o r m e d   f rom  s h e e t s   of  t h e   f a b r i c   m a t e r i a l   so  t h a t  

t h e   b a l l a s t   t u b e s   a r e   i n t e g r a l   w i t h   t he   b u o y a n c y   t u b e .  

D e p e n d i n g   f rom  t he   b o t t o m   of  t he   b u o y a n c y   t u b e   1  

and  e x t e n d i n g   b e t w e e n   and  b e l o w   the   b a l l a s t   t u b e s   2  i s   a  

f l e x i b l e   s k i r t   4  w h i c h   may  be  f o r m e d   i n t e g r a l l y   w i t h   t h e  

b u o y a n c y   t u b e .   A  hem  5  i s   f o r m e d   a l o n g   t h e   b o t t o m   edge   o f  

t h e   s k i r t   and  a  m e t a l   c h a i n   6  i s   s e c u r e d   w i t h i n   t h i s   h e m .  

T h e  c h a i n   s e r v e s   to  w e i g h t   t he   s k i r t .   M o r e o v e r ,   in   a  b o o m  

a s s e m b l y   or  b a r r i e r ,   i t   i s   s h a c k l e d   to   t h e   c h a i n s   of   s i m i l a r  

a d j a c e n t   boom  e l e m e n t s   and  s e r v e s   to   r e s i s t   any  t e n s i l e  

f o r c e s   to  w h i c h   t h e  b a r r i e r   may  b e  s u b j e c t e d   and  w h i c h   m i g h t  

o t h e r w i d e   c a u s e   damage   to  t h e   b a r r i e r .   S u i t a b l e   a n c h o r s  

may  a l s o   be  s h a c k l e d   to   t h e   c h a i n   6  f o r   t he   p u r p o s e s   o f  

. a n c h o r i n g   the   b a r r i e r   i n   p o s i t i o n .   At  o p p o s i t e   e n d s ,   t h e  

boom  e l e m e n t   i s   p r o v i d e d   w i t h   c o n n e c t i n g   r o d s  7   w h i c h   a r e  

c l a m p e d   to  t he   ends   of  t he   b u o y a n c y   t u b e   1  and  s k i r t   4  a n d  

a l s o   s e r v e   to  s t i f f e n   t h e   l a t t e r .   The  boom  e l e m e n t   i s  

c o u p l e d   to  t he   a d j a c e n t   end  of  a  s i m i l a r   boom  e l e m e n t   by  a  

c o n n e c t i n g   p i e c e   8  h a v i n g   k e y h o l e   s l o t s   9  e x t e n d i n g   a l o n g  

o p p o s i t e   s i d e s .   T h i s   c o n n e c t i n g   p i e c e   i s   s l i d   o v e r   t h e  

c o n n e c t i n g   r o d s   7  a t   t h e   a d j a c e n t   ends   of  t he   boom  e l e m e n t s  

i n   o r d e r   to  e n g a g e   t h e   r o d s   in   t he   s l o t s   and  c o u p l e   t h e  

boom  e l e m e n t s   t o g e t h e r .  

The  b u o y a n c y   t u b e   1  i s   i n f l a t a b l e   w i t h   a i r   v i a   v a l v e s  

10,   w h i l s t   the   b a l l a s t   t u b e s   2  m a y  b e   i n f l a t e d   or  f i l l e d  

w i t h   w a t e r   e i t h e r   t h r o u g h   v a l v e s   11  @ r v e n t   p i p e s   12.  T h e  

v a l v e s   10  and  11  m a y  a l s o   be  o p e n e d   to   p e r m i t   d i s c h a r g e   o f  

a i r   and  w a t e r   f rom  t h e   t u b e s   when  t he   boom  e l e m e n t   i s   t b  

be  c o l l a p s e d .   The  v e n t   p i p e s   12  e x t e n d   u p w a r d l y   f rom  t h e  

b a l l a s t   t u b e s   a b o u t   t h e   s u r f a c e   of  t he   b u o y a n c y   t u b e   a n d ,  

b e f o r e   t he   l a t t e r   i s   f u l l y   i n f l a t e d ,   e a c h   b a l l a s t   t u b e   m a y  

r e a d i l y   be  i n f l a t e d   b y  c o n n e c t i n g   a  w a t e r   pump  to  t he   v e n t  

p i p e s .   H o w e v e r ,   when  t he   b u o y a n c y   t u b e   i s   f u l l y   i n f l a t e d ,  

t h e   a i r   p r e s s u r e   w i t h i n   t he   b u o y a n c y   t u b e   c l o s e s   t he   v e n t  

p i p e s   12  and  f o r m s   a  p r e s s u r e   r e l e a s e   v a l v e   w h i c h   e n s u r e s  



t h a t   t h e   w a t e r   in   t he   b a l l a s t   c h a m b e r s   i s   n o t   o v e r - p r e s s u r -  

i z e d ,   w i t h   r e s u l t a n t   damage   to   the   b a l l a s t   t u b e s ,   when  t h e  

boom  e l e m e n t   s e t t l e s ,   f o r   e x a m p l e ,   o n t o   an  u n d u l a t i n g   b o t -  

tom  or  s l o p i n g   r i v e r   b a n k .   When  the   p r e s s u r e   w i t h i n   t h e  

b a l l a s t   t u b e s   e x c e e d s   a  p r e s s u r e   p r e d e t e r m i n e d   by  t h e  

i n f l a t i o n   p r e s s u r e   w i t h i n   t he   b u o y a n c y   t u b e   and  c l o s i n g  

t h e   v e n t   p i p e s ,   a i r   a n d / o r   w a t e r   m a y  b e   d i s c h a r g e d   t h r o u g h  

t h e   v e n t   p i p e s   to  r e l i e v e   the   e x c e s s   p r e s s u r e .  

In  u s e ,   t he   boom  e l e m e n t   i s   c o n n e c t e d   in   s e r i e s   w i t h  

a  p l u r a l i t y   of  s i m i l a r   boom  e l e m e n t s   in   o r d e r   to  f o rm  a  

f l e x i b l e   f l o a t i n g   b a r r i e r   of  r e q u i r e d   l e n g t h .   Th i s   b a r r i e r  

i s   p a r t i c u l a r l y   s u i t a b l e   f o r   c o n t a i n i n g   the   s p r e a d   of  o i l  

or  o t h e r   p o l l u t a n t s   f l o a t i n g   on  w a t e r   a d j a c e n t   a  s h o r e l i n e  

in   s h a l l o w   t i d a l   w a t e r s .   The  b a r r i e r   i s   i n f l a t e d  a n d  

f l o a t e d   i n t o   t he   r e q u i r e d   p o s i t i o n   w h i l s t   t he   t i d e   i s   h i g h  

and  t h e r e   i s   a  s u f f i c i e n t   d e p t h   of  w a t e r   f o r   t h i s   p u r p o s e .  

O p p o s i t e   ends   of  the   b a r r i e r   may  e x t e n d   and  be  a n c h o r e d  

o n t o   a  s h o r e   or  r i v e r   b a n k ,   w h i l s t   a n c h o r s   may  be  a t t a c h e d  

to  t h e   b a r r i e r   a t   s p a c e d   l o c a t i o n s   a l o n g   i t s   l e n g t h   t o  

a n c h o r   t he   f l o a t i n g   p a r t   in  p o s i t i o n .   When  t he   b a r r i e r   i s  

f l o a t i n g   in  deep   w a t e r   13,   i t   a c t s   as  a  n o r m a l   boom  t o  

c o n t a i n   o i l   t r a p p e d   w i t h i n   t he   c o n f i n e s   of  t he   b a r r i e r .   As 

shown  in  F i g .   2,  the   b a r r i e r   f l o a t s   w i t h   t he   b u o y a n c y   t ube   1  

p r o j e c t i n g   above   the   s u r f a c e   of  t he   w a t e r   and  the   b a l l a s t  

t u b e s   2  b e l o w ,   w h e r e b y  t o   impede   the   e s c a p e   of   the   f l o a t i n g  

o i l   14.  The  w e i g h t e d   s k i r t   4  d e p e n d i n g   f rom  t he   b u o y a n c y  

' c h a m b e r   s e r v e s   as  an  a d d i t i o n a l   o b s t a c l e   to   e s c a p e   of  o i l  

b e n e a t h   the   b a r r i e r .   At  i t s   o p p o s i t e   ends   c o n n e c t e d   to  t h e  

s h o r e   and ,   when  the   t i d e   e b b s ,   t he   b a r r i e r   s e t t l e s   on to   t h e  

s ea   or  r i v e r   b o t t o m   15.  When  t h i s   o c c u r s ,   the   b a l l a s t  

w a t e r   16  r e m a i n s   w i t h i n   the   b a l l a s t   t u b e s   to  m a i n t a i n   t h e  

b a r r i e r   e r e c t .   I t   c a u s e s   the   b a r r i e r   to  f o l l o w   c o n t o u r  

c h a n g e s   of  the   b o t t o m   and  u r g e s   the   b a l l a s t   t u b e s   2  i n t o  

e n g a g e m e n t   w i t h  t h e   b o t t o m   15  to  form  an  e f f e c t i v e   s e a l  

w h i c h   p r o h i b i t s  t h e   e s c a p e   of  p o l l u t e d   w a t e r   17  dammed 



w i t h i n   t h e   c o n f i n e s   of  t h e   b a r r i e r .   As  and  when  c o n v e n -  

i e n t ,   t h e   o i l   p o l l u t i o n   r e t a i n e d   by  t h e   b a r r i e r   may  b e  

r e c o v e r e d   or  r e m o v e d .   The  boom  e l e m e n t s   a r e  a b l e   t o  

c h a n g e   i n   s h a p e  a s  t h e   b a l l a s t   t u b e s   2  s e t t l e   on to   t h e  

b o t t o m   15  a n d ,   p a r t i c u l a r l y   on  mud  and  s i l t ,   p r o v i d e   a  

l a r g e ,  s u r f a c e   a r e a   c o n t a c t   on  e a c h   s i d e   of  the   s k i r t .   T h e  

v e n t   p i p e s   12  n o r m a l l y  p r e v e n t   e s c a p e  o f   w a t e r   f r o m   w i t h i n  

t h e   b a l l a s t   t u b e s   bu t   e n s u r e   t h a t   t h e y   c a n n o t   become  o v e r -  

p r e s s u r i z e d .  

W h i l s t   a  p a r t i c u l a r   e m b o d i m e n t  h a s   b e e n   d e s c r i b e d ,  

i t   w i l l   be  u n d e r s t o o d   t h a t   m o d i f i c a t i o n s   can  be  made  w i t h -  

ou t   d e p a r t i n g   f rom  t h e  s c o p e   o f  t h e   i n v e n t i o n ,   as  d e f i n e d  

by  t h e   a p p e n d e d   c l a i m s .   For   e x a m p l e ,   a l t h o u g h   a i r   a n d  

w a t e r   a r e   t h e   p r e f e r r e d   m a t e r i a l s   f o r   i n f l a t i n g   t h e  

b u o y a n c y   and  b a l l a s t   t u b e s ,   r e s p e c t i v e l y ,   b e c a u s e   t h e s e  

f l u i d s   a r e   t he   mos t   r e a d i l y   a v a i l a b l e ,   o t h e r   g a s e s   a n d  

l i q u i d s   may  be  u t i l i z e d   and  the   b u o y a n c y  t u b e  m a y   a l t e r -  

n a t i v e l y   or  a d d i t i o n a l l y   be  f i l l e d   w i t h   t h e   p l a s t i c s   f o a m ,  

p l a s t i c s   s p h e r e s   or  o t h e r   m a t e r i a l s  f o r   p r o v i d i n g   o r  

a s s i s t i n g   b u o y a n c y .  



1.  A  boom  e l e m e n t   f o r   a  f l e x i b l e   f l o a t i n g   b a r r i e r ,  

c o m p r i s i n g   one  or  more  f l e x i b l e   b u o y a n c y   t u b e s   (1)  and  o n e  

or  more  f l e x i b l e   b a l l a s t   t u b e s   (2)  d i s p o s e d   b e l o w   the   b u o y -  

a n c y   t u b e ( s )   in   g e n e r a l l y   m u t u a l l y   p a r a l l e l   r e l a t i o n s h i p  

w i t h   t he   l a t t e r ,   c h a r a c t e r i z e d   by  a  p l u r a l i t y   of  j u x t a -  

p o s e d   b a l l a s t   t u b e s   (2)  f o r   c o n t a i n i n g   b a l l a s t   l i q u i d   a n d  

c l o s a b l e   to  r e t a i n   t he   b a l l a s t   l i q u i d   t h e r e i n ,   t he   o r  

e a c h   b u o y a n c y   t u b e   (1)  be ing   d i s p o s e d   in   a  p o s i t i o n   a b o v e  

and  i n t e r m e d i a t e   two  a d j a c e n t   b a l l a s t   t u b e s   and  in   c o n -  

t i g u o u s   r e l a t i o n   t h e r e w i t h .  

2.  A  boom  e l e m e n t   a c c o r d i n g   to  c l a i m   1,  c h a r a c t e r i z e d  

by  a  s i n g l e   b u o y a n c y   t u b e   and  two  b a l l a s t   t u b e s .  

3.  A  boom  e l e m e n t   a c c o r d i n g   to  c l a i m   1  or  2,  c h a r a c t e r -  

i z e d   by  a t   l e a s t   one  d e p e n d i n g ,   w e i g h t e d   s k i r t ( 4 ) e x t e n d i n g  

b e l o w   t h e   b a l l a s t   t u b e s .  

4.  A  boom  e l e m e n t   a c c o r d i n g   to  c l a i m   3,  c h a r a c t e r i z e d  

in  t h a t   a  s k i r t   ( 4 ) d e p e n d s   f rom  t h e   or  e a c h   b u o y a n c y   t u b e  

and  e x t e n d s   b e t w e e n   t h e   a s s o c i a t e d   b a l l a s t   t u b e s .  

5.  A  boom  e l e m e n t   a c c o r d i n g   to  any  p r e c e d i n g   c l a i m ,  

c h a r a c t e r i z e d   by  m e a n s ( 1 2 ) f o r   v e n t i n g   a i r   and  l i q u i d   f r o m  

the   b a l l a s t   t u b e s ( 2 ) i n   r e s p o n s e   to  the   o c c u r r e n c e   of  a  

p r e d e t e r m i n e d   e x c e s s   p r e s s u r e   w i t h i n   t he   b a l l a s t   t u b e s .  

6.  A  boom  e l e m e n t   a c c o r d i n g   to  c l a i m   5,  c h a r a c t e r i z e d  

in   t h a t   the   v e n t i n g   means  c o m p r i s e s   v e n t   p ipes  (12) ,   v i a  

w h i c h   the   b a l l a s t   t u b e s   may  be  f i l l e d   w i t h   b a l l a s t   l i q u i d ,  

c o m m u n i c a t i n g   w i t h   t he   b a l l a s t   t u b e s ,   e a c h   v e n t   p i p e  

p r o j e c t i n g   a b o u t   the   a s s o c i a t e d   b u o y a n c y   t u b e  a n d   h a v i n g  

an  i n l e t   end  a d j a c e n t   t he   u p p e r   s i d e   of  t he   b u o y a n c y   t u b e .  

7.  A  boom  e l e m e n t   a c c o r d i n g   to  any  p r e c e d i n g   c l a i m ,  

c h a r a c t e r i z e d   by  c o n n e c t i n g   means  (7,  8 ) a t   o p p o s i t e   ends   o f  

the   e l e m e n t   f o r   c o n n e c t i n g   the   l a t t e r   to  t he   end  of  a n  

a d j a c e n t   s i m i l a r   boom  e l e m e n t .  

8.  A  method   of  c o n t a i n i n g   o i l   or  o t h e r   p o l l u t i o n  

f l o a t i n g   in  t i d a l w a t e r   or  o t h e r   w a t e r   of  c h a n g i n g   d e p t h ,  

c o m p r i s i n g   t h e  s t e p s   o f : -  



(a)   f l o a t i n g   a  f l e x i b l e  b a r r i e r   o n  t h e   w a t e r   when  t h e r e  

i s   a  s u f f i c i e n t   d e p t h   o f  w a t e r   a v a i l a b l e   f o r   t h i s  

p u r p o s e ,   s a i d   b a r r i e r  h a v i n g   one  or   more  c h a m b e r s   ( 2 )  

e x t e n d i n g   a l o n g   a t   l e a s t   a  b o t t o m   p a r t   of  t h e  

b a r r i e r ,  

(b)  i n t r o d u c i n g   b a l l a s t  l i q u i d   i n t o   t he   or  e a c h  c h a m b e r  

(2)  to  b a l l a s t  t h e   b a r r i e r ,  

(c)   c l o s i n g   t h e   or  e a c h   c h a m b e r ,  

(d)  d e p l o y i n g   t he   b a r r i e r  i n   a  p o s i t i o n   a b o u t   t h e   p o l l u t -  

ed  a r e a   of  w a t e r ,  

( e )   m a i n t a i n i n g   t he   b a r r i e r   i n  s a i d   p o s i t i o n   as  t h e  

w a t e r   r e c e d e s ,  

( f )   p e r m i t t i n g   t h e   b a r r i e r   to   s e t t l e   o n t o   t he   b o t t o m  

as  t he   w a t e r   r e c e d e s ,   s a i d   b a r r i e r   r e m a i n i n g   e r e c t  

and  s a i d   b a l l a s t   l i q u i d   c a u s i n g   t h e   b a r r i e r   to   f o l l o w  

c o n t o u r   c h a n g e s   of  t h e   b o t t o m   and   e n g a g i n g   t h e   b a r r i e r  

i n   s u b s t a n t i a l l y   s e a l i n g   r e l a t i o n s h i p   t h e r e w i t h ,   a n d  

(g)  t h e r e b y   r e t a i n i n g   t h e   p o l l u t i o n   w i t h i n  t h e   c o n f i n e s  

of  t he   b a r r i e r .  

9.  A  m e t h o d   a c c o r d i n g  t o   c l a i m   8,  c h a r a c t e r i z e d   by  t h e  

s t e p   of  a u t o m a t i c a l l y   d i s c h a r g i n g   w a t e r   f r o m  t h e  o r   e a c h  

c h a m b e r   in   r e s p o n s e   to  t he   o c c u r r e n c e   o f  a   p r e d e t e r m i n e d  

e x c e s s   p r e s s u r e   w i t h i n   t h e   c h a m b e r   u p o n   s e t t l e m e n t   of  t h e  

b a r r i e r   o n  t h e  b o t t o m .  
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